FROM :fttty ChiSKolm 



FOX NO. =4132430552 



Jun. 15 2007 10:27AM Pll 



Appl. No. 10/687,242 
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Reply to Second Office Action of March 16, 2007 



REMARKS / ARGUMENTS 



In response to the Second Office Action of March 16, 2007, 
Applicants have amended the claims and presented remarks below 
to resolve concerns raised by the Examiner. Reconsideration and 
allowance of the specification and pending, amended claims are 
respectfully requested. 

I. Invention Overview 

The invention is a fuel cell stack that includes a reaction 
portion having an end cell secured adjacent to a current 
collector. The collector has a sensible heat no greater than a 
sensible heat of the end cell, that is less than 1.0 mm thick 
(as amended) , and an electrical resistivity no greater than 100 
micro^ohms centimeters. An insulator is secured adjacent the 
collector and has a thermal conductivity that is no greater than 
0.100 Watts per meter per degree Kelvin and that is less than 20 
mm thick (as amended) . Because of the low sensible heat of the 
current collector and low rate of heat transfer of the insulator 
compared to the heat generation of the end cell, heat does not 
readily leave the end cell resulting in a rapid heating of the 
end cell. This avoids freezing and accumulation of product 
water in the end cell during start up in subfreezing ambient 
conditions . 

II. Response to Office Action 

This Response will address the concerns of the Examiner in 
the order in which they appear in the March 16, 2007 Second 
Office Action. First at Section 2 the Examiner rejected claims 
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23-24 because those claims "are not held to further limit the 
power plant of claim 22." B y the present amendment, claims 23 
and 24 have been amended to recite that the "fuel cell stack 
(10)" is secured in electrical communication with the components 
identified in claims 23 and 24, thereby further defining the 
claimed power plant of claim 22. Antecedent bases for these 
amendments are found in original claims 22-24. 

Next, at Section 3 at the first and second paragraphs the 
Examiner has rejected all independent claims, claims 1, 22, and 
25, under 35 U.S.C. 103(a) as being unpatentable over U.S 
Patent 6,764,786 (hereinafter borrow") as evidenced by "ZIRCAR" 
Ceramics: ZAL-45 & ZAL-45 AA" and Handbook of Fuel Cells, The 
Examiner proceeds to meticulously compare structural 
characteristics of Morrow with the claimed components of 
independent claims 1, 22, and 25 between pages 3-7. In so doing 
the Examiner specifically reviews the electrical resistivity 
and/or conductivity of the current collector (pages 3-4); the 
thermal conductivity of the insulator (pages 4-5) ; and then, the 
thickness of the current collector, thickness of the insulator, 
thermal conductivity of the insulator, and -that the method [of 
claim 25} would rapidly warm the fuel cell...." (pages 5-7). 

In her detailed observations supporting her rejections of 
independent claims 1, 22, and 25, however, the Examiner does not 
specifically comment on the claimed limit of "the current 
collector (30) [having] a sensible heat less than a sensible 
heat of the end cell (12)", as claimed in independent claims 1 
and 25, and as essentially claimed in independent claim 22. The 
Examiner does, however, make specific observations on "sensible 

10 



PAGE 12125 • RCVD AT 611512007 11:14:52 AM [Eastern Daylight Time] • SVR:USPTO-EFXRF-5/22 * DNIS:2738300 • CSID:4132430552 • DURATION (mm-ss):11-20 



:«*.-t« CH.isH.olm P^«X NO _ : 413243B552 Jun. 1 S 200"? 10:28OM F>1_3 

Appl . No. 10/68*7,242 

A" 10 "dt _ D-a. t e»<=I *J"une IS, 2 O O "7 

R<Bply ^ Q S^cor^gl Orrjce Action or March lg y 2 O O "7 



l"J^3t" at .page 18, Stating "Applicant a cq.jo s witn ^—.^—^^ 

' V'^' r |h^ "'the p-eo-perfcios [of sensible heati "~"T^I 
pi aim 2-5... that the oorop ^rs.3 Examiner holds 

t an" . • ,=••> k;:: 

the position that. these proportios aro i nh e rent in x; h« materials 
tne prior art and there is no evidence showing otherwise . " 



Attached hereto c*^ Exhibit A, is Declaration or a joint 

inventor Richard O- oreault, that spe^ciricaily addressee at 
paragraphs © and S> the Examiner' s aoovo conclusion on T.I\« 
olaimed sensible heat or the current collector being an inherent 
property or t ho materials d i s o 1 o s e d In the prior art - In 
essence the De.ola.rant states that ^sensible h«at " nucysaarliy 
includes both ^apeciftc heat" as an inhoront char a o t e r i si t i o o£ a 
material combined with a x *de esJL^n feat uxa" or the mass or an 
object which is a runction or t ho product <=>£ tho width 
multiplied by ho ight multiplied by th.ioVtn.oaa mult ipl l«d by 
deno 1 1 y . Each lndop@nd.ont claim r o <^;u lrofl that design reaturea 

or the current collector be selected so that the sensible heat 
or the current oolleotor is ~less than the sensible heat or the 
end oell { 12 ) " . This ne oe s s a. r 1 1 y requires roeag ur ement or th«a 

sensible heat of the end call 12 «. 

Nothing in Morrow or any Vcn own prior art requires these 
olaimed oh. a ract e r 1 s t i os - Bec^us« ' the Declarant has established 

in tine Declaration that he is one o£ ordinary skill in tne art 
through his -vast experience in fuel cells, it is submitted t hat 
the attached Declaration Is evidence es t abl ishing that the 
aXalmed properties or independent olalms 1, 22, and 25 are not 
inherent in the materials or the prior art _ 
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In addition. It is urged that it is improper to apply the 
theory or inhierenoy to the materials disclosed in Morrow and 
<=>^=her <=^ted prior art to show or augoost the olaimed components 
or independent claims 1 r 22 and 2 3. " ^In relying upon the 

theory or inherency, the examiner must provide a basis in ract 
and/ o r technical reasoning to reasonably support tha 

determination that the allegedly inherent oha r ao t e r 1 s t 1 c 

neces sar 11 v . riows rrom the teachings or the applied prior art.'" 
(Manual or E»atent Escami n ing "Procedure (MPEP) at Section 2 112 IV, 

quoting, Ex parte Lew, 1 "7 USE»Q2d 1461, 1 -a 64 <Bd . E»at - App . & 

Inter. 1 ^ 5> O > < emphasis in the original ) ) 

While the Examiner- has provided detailed analysis through 
her many pages o£ her Second omce Action, the dCaots in 
particular or Morrow contrast markedly with evidence presented 
in the above rererenced application regarding the required 
characteristics necessary to produce the claimed sensible heat 
or the current collector- At column S, lines SO— SI or Morrow, a 

current collector or Morrow is described in en Alternative 
embodiment as >% a thin, conductive metal layer 3» [thstD could be 
any highly conductive metal such as copper,...". At column 1, 

lines €4 — 63, Morrow also states that a %> steel pressure plate may 
also serve as a ourrent collector." Hence, Morrow teaches that 

materials that may be used to rorm a current oolleotor include 
both copper and steel, or xx any highly conductive metal". 

In contrast t ho graph or Elgure 3 or the present 

application entitled SENSIBLE HEAT OH* CURRENT COX-I-JECTOR-S AS 

PRECENTAGE OF SENSIBLE heat OE* ONE EUEI. CELL" provides evidence 

^ h^t a current collector made of "30 4 or 3 16 stainless steel" 

12, 



PACE 13/25 • RCVD AT 6/15/2007 11:14:52 AM [Eastern Daylight Time] " SVR:USPTO-EFXRF-5/22 ■ DNI8:2738300 " CS1D:4 132430552 " DURATION (mm-ss): 11-20 



FROM :fttty Chisholm FRX NO. : 4132430552 Jun. 15 2007 10:29PM P14 




would have a sensible heat in excess of U0 M . . 
sensible heat of one fuel cell »h • k Percent ° £ a 

the clawed llalta of ^e"' "° Uld '""^ ° ut ="e 

—o», Fi9ure s Al^ZTZ *T l - 22 and 25 - *> 

sensible heat in excess of „ ^ StSels »ave a 

fuel ceil which „ould be be^Hr" °* * ° f °™ 

3. To establish C ^ ^ ^ " 
reterence, application, the «» — 

sensible heat of one fuel cell „„h determine the 

»*at of materials ha.in, ll^ZT, " " ^ ^ 
operation as a currenc collector „ lth - ** ***° tl - 

evidence supporting the d L ti , * ^ FUrth " 

characteristics of the current coU e 7o'r JT^ 
«U st ac k are ciscloseo in F i 9 ur TaL VT"" 
Fio.r.a 4 and 5 at pag e M of the specification T^"" 
in Morrow or any prloc a „ , h ^ s "n 9aln ' """^ 

- -h operational jST"^ 
properties of material* ^ . * lls with 

materials to produce the 1 -Jm-n-^ ♦* 
r-n>-v^^4- ^ i ^ ne -Limitations Of th» 

current collectors claimed i» independent claims ^ ^ ^ ^ 

The undersigned appreciates that the Examiner has presented 
a lot of detail in her Second office Action regarding 
dimensional limitations of the claimed current collector and 
insulator, in particular with respect to the well-known 
assertion that: "it has been held that when the difference 
between a claimed invention and the prior art is the range or 
value of a particular variable, then a prima facie rejection is 
properly established when the difference in the range or value 
is small." (Second Office Action at page 5.) However, the 
dimensional limitations in the present claimed invention cannot 
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be measured in isolation as against other known thicknesses, 
etc., because the claimed dimensions of the current collector 
are in association with the -sensible heat", which in turn is a 
value dependent upon the sensible heat of the "end cell (12)". 

Applicants further stress that application of the theory of 
inherency is especially inappropriate for the present claimed 
invention. Recently the Board of Patent Appeals and 

Interferences made a ruling remarkably on point. In Ex parte 
Schricker , 56 USPQ2d 1723, 1725 (B. P.A.I. 2000) (unpublished), 
the Board observed: "Inherency and obviousness are somewhat like 
oil and water - they do not mix well. Claimed subject matter 
can be unpatentable for obviousness when, notwithstanding a 
difference between that subject matter and a prior art 
reference, the claimed subject matter, as a whole, would have 
been obvious. However, when an examiner relies on inherency, it 
is incumbent on the examiner to point to the x page and line' of 
the prior art which justifies an inherency theory." The 
Examiner has not, and the undersigned insists the Examiner 
cannot, point to any aspect of the prior art whatsoever that 
requires the claimed structural characteristics of the current 
collector wherein the "sensible heat" of the current collector 
must be "less than a sensible heat of the end cell (12)", as 
required by Applicants' independent claims. 

Therefore, because the claimed limit of the sensible heat 
of the current collector is neither shown nor suggested in the 
prior art, it is respectfully requested that the Examiner remove 
her rejections of independent claims 1, 22, and 25 under 35 
U.S.C. Sec. 103 (a) . 
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Next, the Examiner at the bottom of page 4 and top of page 
5 in Section 3 has further supported her rejections of the 
independent claims 1, 22 and 25 under 35 U.S.C. Sec. 103(a) by 
insisting that the insulator claimed therein is also shown in 
Morrow, as follows: "Morrow et al. also teaches an insulator 
[36], which is placed next to the current collector (column 5, 
lines 27-28). Further, regarding the insulator, Morrow et al. 
teaches its purpose, which is restricting of heat from the fuel 
stack through the current collectors (column 5, lines 35 - 38). 
Therefore, it is inherent that total heat across the insulator 
from the end cell [is] no greater than the heat generated by the 
end cell." (Second Office Action at pages 4-5, Emphasis 
added.) At page 19 of the Second Office Action, in Section 6 
"Response to Arguments", the Examiner makes the same statement, 
and then adds: "Additionally, the insulator cannot transmit more 
heat than is generated by the end cell, as it does not generate 
heat itself to transfer." 

In the Exhibit A Declaration, the Declarant responds to 
these statements of the Examiner at paragraphs 3-7. In 
essence, the Declarant points out that according to Fourier's 
Law of thermal conduction, total heat flux or heat movement 
across a material includes the thermal conductivity of the 
material multiplied by the temperature differential across the 
material and divided by the thickness of the material. While 
thermal conductivity of a material is an intrinsic 
characteristic, the claimed insulator also includes a thickness 
limit so that as a result of both of those factors "the heat 
conduction across the insulator is less than the heat generated 
by the end cell". 
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As with the above discussion of "sensible heat", the 
determination of thermal conductivity and thickness must 
necessarily be compared to the measured heat generated by the 
end cell. Nothing in Morrow or any known prior art requires a 
comparison of the thermal conductivity of an insulator to heat 
generated by an adjacent fuel cell. Applicants insist that the 
attached Declaration successfully refutes the position of the 
Examiner that the claimed characteristics of the insulator are 
inherent from the Morrow insulator. 

The Declarant in Exhibit A also addresses the Examiner's 
contention that: "the insulator cannot transmit more heat than 
is generated by the end cell, as it does not generate heat 
itself to transfer.'' (Second Office Action at page 19.) The 
Declarant points out that: "in the specification of the 
application at page 13, lines 9 - 12, it is stated that; "It is 
known that during a ^bootstrap' start up, the fuel cells 14, 16, 
18 that are not in contact with the current collector 30 quickly 
rise in temperature compared to the end cell 12 of the stack 
10.' That is in part because the interior fuel cells 14, 16, 18 
are adjacent each other, while one surface of the end cell is 
not adjacent a heat generating fuel cell, and instead is 
adjacent the current collector- One skilled in the art as I am 
realizes that a typical fuel cell stack may contain several 
hundred fuel cells. During such a "bootstrap' start up, a 
temperature of fuel cells in the center of the stack increases 
more quickly than that of end cells. Therefore, it is possible 
for several fuel cells near an end of the fuel cell stack to 
lose heat to a prior art pressure plate so that a total rate of 
heat transfer across an insulator could be greater than the heat 
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generated by an end cell of such a fuel call stack." 

This is compelling evidence that refutes the position of 
the Examiner on the aforesaid point, and thereby further 
supports the conclusion that the insulator claimed in 
independent claims 1, 22, and 25, and defined with even narrower 
limits in dependent claims 4-6, 8 - 10, is neither shown nor 
suggested in Morrow or other know prior art. 

Additionally, Applicants incorporate herein by reference 
thereto their above arguments that the theory of inherency is 
improperly applied not just to the Examiner's conclusion in 
holding the claimed properties of sensible heat of the current 
collector to be inherent from the materials of the prior art, 
but also that the theory of inherency is improperly applied in 
concluding the claimed properties of the insulator are inherent 
from the insulator disclosed in Morrow. The undersigned feels 
it is not necessary to re-quote Section 2112 of the MPEP, or 
further authority cited above and for purposes of efficiency 
simply refers again to that discussion above. For similar 
reasons, however, the Applicants insist that nothing in Morrow 
or known prior art shows or suggests, as recited in detail in 
the attached Exhibit A Declaration, a fuel cell stack wherein an 
insulator necessarily includes both specific thermal 
conductivity and thickness properties selected relative to heat 
generation in a single end cell* 

Therefore, for this separate reason it is respectfully 
requested that the Examiner remove her rejection of independent 
claims 1, 22 and 25 because the known prior art does not include 
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the limitations of the claimed insulator of claims 1, 22 and 25. 
"To establish prima facia obviousness of a claimed invention, 
all the claimed limitations must be taught or suggested by the 
prior art." ( MPEP, Sec 2143 . 03) Additionally, because the 

dependent claims simply further limit the now allowable 
independent claims 1, 22, 25, it is respectfully requested that 
the Examiner also remove her rejections under 35 U.S.C. Sec. 
103(a) of the remaining dependent claims. XV I f an independent 
claim is nonobvious under 35 U . S . C . 103, then any claim 
depending therefrom is nonobvious." (Id . ) 

In addition, claims 22 and 25 have been amended to correct 
minor typographical errors. 



III. Conclusion 

By the present amendments to claims 23 and 24, and by the 
argument presented above it is respectfully urged that all of 
the Examiner's concerns raised in the Second Office Action have 
been resolved. Accordingly, it is respectfully requested that 
the Examiner remove the rejections of the pending claims, and 
issue a Notice of Allowance. 

Respectfully submitted/ 
Mjalcolm ikJ * /Qhisholitf, Jr. 



Date : 



G A 5/0 -I 



^tt^rne^for Applicants 
Registration No- 33,665 
Telephone: (413) 243-0551 
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